Cyclic AMP, morphine, met-enkephalin and neuronal firing.
Extracellular recordings were made of spontaneous neuronal firing and of nociceptive stimulus-evoked neuronal firing in the mesencephalic reticular formation of the rat. Microiontophoretically administered morphine and met-enkephalin blocked the nociceptive stimulus-evoked neuronal firing of some neurons in the mesencephalic reticular formation; naloxone antagonized the effects of morphine and met-enkephalin. In neurons in which morphine and met-enkephalin blocked the nociceptive stimulus-evoked firing, the microiontophoretic administration of dibutyryl cyclic AMP (cAMP), 8-bromo cAMP and Ro 20,1724 (a phosphodiesterase inhibitor) consistently (96%) reversed this blockade of evoked firing. The effects of dibutyryl cAMP were specific, because butyrate and 5'-AMP, possible metabolites of the cAMP analog, reversed the blockade by morphine and met-enkephalin of the nociceptive stimulus-evoked neuronal firing much less frequently (29%). These result support the hypothesis that the occupation of opiate receptors triggers an inhibition of the enzyme, adenylate cyclase, as a mechanism of action. The cAMP analogs excited the spontaneous firing in only 60% of the neurons in which they reversed the opioid blockade of pain-evoked firing. This suggests that the mechanism of action of the cAMP analogs on spontaneous firing may differ from that on pain-evoked firing.